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CFP29 eoxitairurvc; f!r^r.t:.i or-vt war's blottSN* to PVDF £>x^i}.t: t in& 
3f>«r iridic SBS-FAiS£ i*-*oua *J , , l«»3<r- , The zxlzva&t 
Bauds w^re excised ana ftuhj«c:©d t.;:- srrd.'no gicld lysis 
fB&rkhras -Tind Ji-jsseri , lS8$; -an;? M- vers-i^I soq\iGn.c^ analyst 

following ^■■tsrmin^l y-quen;:e<3 were obiUii?:-&3: 

Fssi CFJ'i'V- &/£ & L S A ? ^ Q * 0 T S jS A V <<?£C in j^u n 

Fot: C'?'P23. A Q I t L P, S H A 1 $ T V 0 £ <5BQ £D S'O . 

CFi-'ji: L> i> a S li a A V V ? & R G 7 H ID ■ 19;, 

10 ?or C*M4: T T-S S * L 7± T A T A T L « £f f.StQ IS HO. 

. & X I J) k S V V F A R 0 $ ? £ CSRQ lis NO : Hi 

Pt>l- CFPJii: 2. I,'\ T Q f. ■< U £ L I V.'T V,T T .A Q/Q g [SK^ T:> NO" 

F<-r r?5-SS m K S S, Y P. ".. \. ii ? v T Si A « * h f i" ;&yo n; r;;>. 2?. \ 



^ iurrilno acui ^hich -c-^ld not dot£raiinfc& &y 
IS -Jio scqusnjir^ ttothod used, «h(»f«^ « "/" ix ? tw«-2Xi two aiaino 
-»<?i<J« demotes chat. die osquencing method could n:>t dete-nui^e 
wfciel* ssfc the two amines is the one actually prsaenR . 

The N-r.«?ruuna: 1 , *v t - v ~\ * _ ^ & f . ^ 

' £ .1 . ^ . > , < ^ Ji^N'.'w' ' .w.i , ,j ^ 

Hnv s^arcj^ ic:Unu:i Med -i prr-w^kn, !.i.;.ociji trow Bi^'iiid^- 

**trsi tio acids of CF?2s. 

25 Bassd on this identify b^hw^en K- terminal s^qu^rjc^ erf 

CFP23 and the ^eq-.^T-o- of riic Lm;^-:! rr-cein. frotr S.^v; • 

£ir.rurn:: : ;d rcr." PC-i c.io-iir-g ot the. ti. < J r > i , ^ tl v v v:o0 -lt.-j 

PC^ r;~ ! ^cu.ior^ ^-r-s ^ini 753 1^3 of £T. o;U-ercLaosis 

fupp.: etftefir.^i vxth Z50 at e^Ch oi rhe toa£ r.ucla^Ld »feg> 

QKSO ifercKj, R. f>:>K-,.l.«^ of eidi prii^r uaxf Tagi Xmh 

polyaj®ras« -Srracagene: is 10 ^1. reset; or. v5iuir.fe. E^a -t i og.<s 
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1 : 5 ' - CCrGGC'rC'GA^AACCrSTACCXSa^ArCTSfjCSCC i. SBQ ID NO : 2 -'J } 
-where S « Ci/C &iid v » T/C 

ID Th*> truant vas excised trorc a is «'j«ro9e g«I , purified by 
£pi3:-X ispltm c^lun^ fCostarj , Ieiuj pSlue script. II i- 

■■ T vector iSr.r^s-.sVjer-y; ann rlv^ily s&qu*ni~s;d afisrs the S--que- 
nafte xat irosi United sratee Moshissiical . 

The iiir»t 150 bp at ::his s«qu«ac« ussd fear a homology 

15 search usmj the Blast program of tnc Sanger Ms^h&sterium 



i. k - a*" i . ^ i s »■ * i 

<■ - i * 1 > ^ * . ■ ' ^ i ^ . ■< 

3 0 to nhe ISO tip "iegu^co oil S. ' " x ' < - v<. , 'K ^ s >o ,l'i„. is 

enO translates in^o ~ sequence thsu is identical to th-s 

N- finally sequenced !•> and no aeias ~-£ Che purifi&d 
protsin. 

35 Finally, U:*> 7')5 bp open rfiaduiy I t -an*: PCR -AanzS. under 

th-; ='^.n>e I-CK ooTidi*. ions >ii3 L?*5iV '.:rj.t— -ci <ir>£'vf-- :u?uv:j tsv> pruT^r^ : 

' ' ' :«,?\=W C v. »\ fSHQ IP NO: it) 



4 : 5 ' CGCGCTC^^CC , ITAGrGAC:^\^C , GaSACC(3 



iiSPO 2D NO; ?T; 



WO 98041 1» 



The t&suiting f>^q«\<>^rs v^j.e i? i«d frosn agarose gels 

as dosser ii>s.--J isbove s^quenc^d \air.h. jr.->i^>. i -1 in .-^ del triors 

rr; the following primers: 

5: v ' ^-A^rfCAAG;X5ACACATOTCCC3- J ' (SEQ II.'' NO ; IIS 

t: \>- c^:;<^c^AKWC^CfAV:^A'r:;GC- ■? ' (sec ru KO; n& 

Thre-e iadsp^nd&nL v> r »r*? seque-icsd. All three clones 

w?tt> it; 1001 agr&«o&&n^ witis the sequence on cosnsid cy444. 

Ai: ar.hcr £NA manipulation ^:>r« Orais aeoorciirsq to Myiasis 
A-:.. ^uiVy'fe--^ oth-vr ^lia, r i,\ x> -t \o> ^ ^ - v.* L-^a^d 



1 



to 4 

KFTYSAll, ProT >. -r^tr^i £?^q\i^;„ wa « rxoK possible 

to d^t^-nsiiti" .^jrd.rK. Arid nunifo-rr 3..). 

Vtr.ichi3i the opo:s s^fJsog frasao f.:.e 1 1 ^ju-,]. c u i-.<s protein 1.? 2-'j2-. 
.^mlnr; ;*-,ia;-= lon^ . 7h-- ; !^ t *rr;?u$v* J. or. iihe prc-r.*Oi- p^lfj^d fro 
* f i j ■ fas e si^t.^ -^ <snd ac scid 3l agr^&E^st with 

pr«!?^iC^ ot i serial saqueiii.:e- s; r « r has been cisav^d on , 
This gives le:K?th cf the matsjr^ protein of ITJ: mr.xno aexds 
whirh corresponds to a theoretical ^.o^^^aiar :n&B^ of £ 
and a theoretical pi of 4,4. T&e observed mass in i* 
I? KDa, 



J x ~ ^ x <- ^ ^ - t" - r - - . i tj „t --a 



Se^jf.hi:s<; tr:e G-^EMB:., dkwta^ using the- Tr/^TA aicprUhrc 
uoEnoIo^y to s:l:o pr^aiCuQd 1!^ ^ino ac^CLis long tranai«1:^;i 



overlap, was fousxl r. o ; * H^e^iophil^s ii-lluo-.sa R;i r.~?x.R r*K<, 



A too* Id-nLj.c^i to vhe i-i daL«rmim»d ^oias »i 

CFP21 was tout;:-! ot KTCYJi ! , r'rotn t h« N~ Leri^iij&l p^u^ociu^ j.t 
was ;-sot pos^ibiir- r-i rie terrains a?ssoo srid nuM>*3r J; trus asian; - 



_i - ii 1 * > -i^ v, J: > -Mf-rs - v. 1 ^ x i t 



th~ r-r=5t-islac^d region f .k-32; dsji&twd in hovi"? BOG r^voaU;<s 

A i-^ j »- ^ - i i i i.i [iv v. = * s ; Lu.ji'i ! ^.t ^ 

trss-isI«ir.«{S nroveiL i&; 1*2 st-Uno acids iosiq. The M ■ z <i; i" • 

starts «t si-iir-o -*cid S aad tn«r«tor« th<* length o£ chs pro- 
tein occurrixq in X. tts&erculosls culture filtrate is? 175 
■^riuno acids: , This gives, a tneoret leal j^o!. er.:y ; .jr v^igh ar. 
18- 51? Da asiri « pi at. Tha ^bservea ^ics^f. in 3 SD.S • ;>AQE 

is 22 kDa. 
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CFF20 : Prdr^ra ?-.r cloning -n* cfp.-CO: 



QE-B* : ACAGA^^T^HOCAIX^CACACIATA *SEQ 111 SO: II'*: 

CPBT> v f 4 ■ TTTRAOOTT'L-TAO 3<X4 CO? A'3C'^ 7. , 5 EC 3 l: 310 i 1 2 0 .: 

I? iv^ly, used isr Lbi. cluimrt in p^'l-s, 

C,F1-"'i: ; Priors used for cloning of cfp?ki 

Or BR- 5r A^^:.^TC^CaCAir-(^A.Trr^TGT >'$FQ ID NO: KM) 

0?BR-5>?t T^^CAir^nrAl\'O.XXX^ATCX3A.\? <S££? 

OSBR- R .-i ami rspjiji.^.: crv-*? B9l'3 «fj:1 t^ol S3^e&, v^AprvCT lv- ■ 
"iy, lor r.he ;:.U>:iis>0f pMCTi.-. . 

0 Pi*k - b : : A'. AL; Arc - ■STAATOG-IA^A- .T3 A 1 I £<a 1 D SO : 1 Z i : 

!X£IkLi Pilfers us^-d Lot ..1 

20 3y, us;a Jx^ H\e Zoning m r^CTf, 

^SS^^^kW^X lLL_H1i •« "IT"/ X TU\ * 

Escpr&asisn and ssetsd affinity purification of recootoiaant 

proteins was? usid??rtaken -sseT-tial^y as describe by the 
2$ maniif so burets. »cr aacrs protfcia, I 1 &B -media containing iod 
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pq/tci asnpicilidn, w^s-' inocui «t ~d with \t.\ of. an overnight 
culture cf. XL.^Bl'.;-? cells aarbftunng r»cofr&in&rst pMC75 plas- 
mids. Cult^r^s? w*;r^ shaken ar 7.7 °C ust.dl they res>-h^d ?i 
density cZ 01-^.;. » G.-i - 0.£. I?TQ wa;= her arki*';i r.o ^ 

5 tj^l co^Ceratr^t ion oil I niM &nrl tbe cultures «sr& £xirr.h&.t. 

inc^bat:^ 4 - .Ui hours, Cei Is ^sie harvested , resusp-etidod is: 
1a aomcation but £;;r + ^ M urfr-s a*Kl siocu ~>-*ted 5 X 30 sec, 
with 30 sen:, pausing bsfcw^en tu« pulses. 
Aft^r centrdfragation, the Ivs&els was applied to a colusm 
10 containing 25 mi ni r<? suspended Talon resin (Clontech, Palo 
Alto, USA) . The col umn was washed «:;d el uteri as described by 
the Hj^ufacfcurars * 

Af.T.--:-r fsl^r.ioi: „ Sraori^e i 1 . 5 ml each' were, subjected to 

analysis by ■PR.'.-E u&i?i% th<- Mdyhry >^i?tX: iHof~l : -~r Sclera- 

ls tiflc InsirimienLs f USA) ays r. ski -ind r.hss pr^tfeirs Cwncytir.r^tiDA&J 
wsi-rss sst dusted at 280 :iiTK Fractions containing isccsibinant 
protein wer^ polled and dialysed ag&iiist 3 M urea in 10 mM 
'Iris -HCi, l:H S . t- , Th** diaV/sed protein was tur^sr purified 
by F^I.-C ■ Pharisee i>. , Sweden 1 using a * r«l Fe&ou re:« Q Cijlur^, 
30 eluted with a linear o-i M gradient-. KaCl . Fractions wers: 
St^Suyr.ed by ?r:9 - PAGE and proh.ei;:! sGa-:esr.i:Mion3 esti- 
rniitfcO =.it f >D iefJ . Fractions conta i ni protein were ponlec ano 
dialled against IS rc<M T-T^pes b^ji : :~r ( pH S . t, . 

-n 11 - i * ■ 1 s. " ~ v. „ i*. L _i l<. 1 > 

2S detso;dr:«d t>y the BCA (Fierce. Holland 5 mid l»AL> ' Sndosaie , 
Chsrl&stou, USA: N^sta, respect iv&iy. 



fcr/ua&mm 



ha 

*• t k 3 p ^ ^a' ur^r. ion., re3.i saolv-.d ir. PES, pit 7,4. and 
^ ^ t ^ ;i5riinyr. fps , pH 7, '3. A^rteiii^ ssuiphiacf: was; 

~i * i n -^cnanye were periorsnei «3 described «wve , 
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1. J s.n::.u ■■■ '■ 



The N'-ieiTftiss&l amine acid s^quenc*; iroif- &ach o£ th^- proteins 
15 was us^d tor a homology search usia? che blast program at tJ.i& 
Sanger Mycctx* atari usn tuberculosis d&t -s.b-s.se : 



wo*sfc«t9 vctimmmm 

of. 13440,4 Da ?3.nd a pi of 4.^, The o-foi^rved molecular weighs 
an S?S-PAGH is? 6 kba , 

^hs-- 15 ?J- iiersrd^I iK'q^no;? ^aa fyjusid r;o b* 100% 
identical to a JotticI oossd.il MTc:f2 7S. 

S tha idsnt^y is found within «a ops;: r^&diug tirade of 176 

amine acids length corresponding to a ih^oreticai MS of CFP1* 
of l=*6;v^,9 Da and a pi of 5.41. Tr.e observed reoiesu-ar weight 
in *n SDS-PAGi: gel la 10 kUa . 

'^<s -^5 s^qu^n;^ found r.o be 100% 

IS identical a seqv^nce found on cosmic* WTCYiAfc. 

T]n- : identity it? found fci Lnlr* an open resdi^o frans** of 
MfiifK: rtLOjdht length, ccr^spondin;? to a r.heotei; leal m of 
CTE'2iA of. 2Q±4l .9 and a pi or 4,73. Tii« observed K&Jecuiar 
weighs iss an £-&GK sjel 22 kDa. 

IS CP E2SA: Ttte. 15 N-cerairt&l *<*quAn.-:* wa« ftjund r." be 100* 

identical t.o a ssqueric& found o-:. ODr- 5 :. i^j 

.ut^u^ \' >^ ^ ni~K cor i.fs^porui t a ■;fjvore*-io* 1 MW cr 
CFM»A 235^4.^ Aiid a pi at 4,-ss. The observed :nci-cui^r 
20 vsxgkt in an SDS-PAGS g*l is 2 5 kD&. 

CFJTv: 7 ; The IB aa is; - tsst^una., ssquerjee: wss f ound to bsj XQb'% 
identical to a si2qua:;c* Sound on cosnvid N?TCY2€>1 . 

The identity iti Sound vithin <*n open read j ng frame of 2*3 

attino aoldx; .U^r^b. The K ■ v. ordinal 1 y ^t^rt^ned sequence tzx&; 
25 rdifc p:ri>te;n purifiod i ran cuivure filiate at&tts ;*r. ^inc 
acid 58. Th.iy gives a I-^gws ;>? i;h-n iT^tujre protasis af: :3j 
amino acidH, whi^b corresponds* ?i theoretical mol^uictr 
wesgh 24422.4 Da f and a -.hsore^ral yl ~t 4.64. Thy 



£EP..5.Cik;. the do*s-rn;iri*rd as^is::; ,*ci.ds in CFF3SA, a 100% 
ideiir. ical s3®qij*:si':e voss Sound on crisn^d 3 , 

Th* id-jntity is found wir.hi^ an apcti rsAc3in<{ fras-o of 23 8 
&ftf.iny KiC^d^ l^gti" cor responding i.-.o a theoretical M>? of 
CF£'3oa at 2b feel o and .a pi of Tsv? obsorvsc T^olo-ular 

weight ii\ an S2&-PASS aei i-6 3Q kDa. 

GW2$2;r The ~5 RTn3.n0 scid N- terminal sequence was ro^nd to b-& 
100% id&ntxc&i to sequence found on oonfc ; j 2S"K The identi- 
ty vss? found with.:, n op<?r- rs^dLrsij £i\3.tne of 2 £5 fmino acids 
.iengr.h, correspond ing a nhoorot.o.ool of. Cwpv? of. EBOfis 
v« Had & i>J ^-f, Th-\; ob^orved ir.oi. ocular w-<sio.hL 

£I!EM.U Tha.- 3« M" terminal &eqosn-iew was £ou:id to be iOOtc 
ida^-i::*^ r<-5 a «ecueiK-« found ir* KTVCO8.0'i- Th-v identity is 
found wiuiiB ;iu cej«,v r^ackng £ jra^ ot arauj;; acids Isticrth 

corresponding to a tn^x^lic-\\ l-m oi CFPSO -3244 Da and a 
p~ of Th^ observed DO.lfv.ni;..ar. weight in sa PASK 

m- MM, 



HcKu-ir-yy $-ar-;ning it, tV;~ i:N^L d^taba.s- i^ing tii± <1C1 pack 
tirisa Bijt-:iafc< Araxss-DK: tote so-doo arid sequences 

OS; two earlier idon^-ti^d hi^hi y ircs\more<AOtiv^ ST-CF pro- 
tein;-:, issing tr*> '^ASTA a1<3( ritb r^v<\*l*'rs ; i lho:-~ r.^\.- 
f^in:? ;CF?r:J snd CFf^?, . i;<A>1PL£ L»l03;rr r.o a t.^r.i...y of 
.fuisrfai rurir^^-- hr.;:v : --q.r . Anmnq the- most: h:.raolor?o^« fx^-q ^--n." 

M»^3i£i:. T;e ii?sv, ^r?i'i.ro^.o-i ^-oi r«f-^ 

Kl v ;Yi3Sl'J , 'JS . 4^-*- "i:\i t>H ii^s-sr^'-y srid 

CPP2 : r Th« tw..> vr-.>L-sin^ sharo .;Ki i-Hoiiity in s 1^4 

r-esidu^B ovosi&p. jrs rhe b^?>\3 ot tho nach hr-mology to the 
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SU _ i 1 

pi - 

s^QBdiag to a thaoret 
-1 O-^ no 



i 14 <r-cl t 



\ St. 1 ^ 
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mrStm leprae secrnence 3&C8C37.83. 



and CFPSO . 

The genes encoding CFP7A, CFP8A, , CFF1?, CPP13A, 

■7FP22A, CFF?? f CF*£2SA, CPP27, CFPiOA, CWP32 and CFFSO wer<? 
.3 11 o.:.oned into rns z^r-ssion vector p^CTf, by KT< arcpiif:*- 
-\\r: "oi Viif-n ;-|v y^i? : i.r p?. nvs - J ;-x r-i$ ^ % ii'* ^ "' s " 

in B. call of the* prot.fi irsia - 

PCR reactions o^-^in^d :0 cii tf. c^&ereuiiosii; chro^ososial 
DNA 1?; Xmw ^sit ?aq~ buffer iiroir S^rsr-sgerie supplemented 
wiuli 2S0 :nK of ^ach of the ticur nucleotides (Soehringer 
Mauiuheisi.; ,, 0,-S t^t/ml BSA ilcr^ tsehn:;do<p/; , !fc DMSO I'Merck:, £ 
ps&olss of e^cii prl'^of atisl 0 . "5 urn? T.-i-;j-» DNA uo 1 ysio r. o Ss- -5 r ,r«- 
tii^ne: in IS ird r^cs ic^ voiurm: Reactions were ir..l r.iAii ;.y 

pi: 031^;; H; sec . , ->;"^-"; tt'i .10 ,*3r;<3 "2 r C tax: 

s'v^v, usiii:) *..h« ; !3:siooy.. s^r p^at t;-^ Id^V* Techno ;.ogy , 

Tr.<i itHA iragmen'ui' were subsequently run an I* ^aroye gels, 
th& ban<*# were exris-ed and purified by Spin-X spin ^olnfnns 
'Costar) ^nd cloxted isito pP.I uescr; pt Si< ii - T vsedar * R*- ra- 
ffs crenel > r'lAsm'! D&A he.? r-i tn.^r prepared tr:^ 7lotvss 



* f lit- v i .r^osi 

t 4 ^ i ret u n ^ v \ 1> ir t^> -r 
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Wet I^T/iJ^M.MiSa 
£E£Z3Ai. Prjwvu usr:.d for cleaiug of cfp3SA: 

OPER-IS-S and OFBR- 107 create sso^ Jtical sit$i&, re-sg^CX ■ 

5 ive^y, used for eio- ■!■!<) in pMCTG . 

If? iy, used for t a- cloning ia pMCT£ . 

Cm.QA.u..^riTi&«r3 us*d tor clumps cfplZA: 

d? ; b?'-s>^- ccrcirfc^^c^r^rrAr^or^/i iseo r.» so. 

QFBR-TM srui DPBR-&:; crs^t^v 111 and h'aol sites, Kspective- 
15 Iy, usfc.;j the cioTjiug lis p^CTi . 

Cwp;i2 F &t;d ew?3r-E create and iVcc-I sites.'., respect ^ve- 

20 iy, uassi for the- c)«wi3ag in pMCTS . 

CFP50: Primors ussd for clnciiyj \>i of n$0 ; 

cosmos-. Gacrajys^crrroAca^ i&so 10 .h.<;^ 

OPBR -1.00 and 0RB.R-10I c.s:fc&t..tf Sgill ar.d Ncol slz-iz f r&&p<$vx ■ 
2$ ivedy . u«»cl for * v tv? oXoriiivrj in uMCT<7 , 



Lsj_tc^f» r, ^'ui ^ x\ ^ w...v*^ r-? >*. Ci 1 ^^ 

criri^< .-ii-" 1 Cii"^^ * ^^s<\ A <*S"ur. t<?^. 

ji% t ™ vii p. li ' x*l tcj *f^l' 2^ il t^i s\« ^v^x.^q^' 

' -tui" 4 i N X: : hlr o^" fc? ^ -rircx.'- i'^" rnY.m-n.it. p>*OT6 p*, *«- 

10 c^nxxry x. * N , * '.< 4 ^ IFTI w-, u t-^a-- ^ lr< " - ^ 
t . * 1 «* s ; t* i;i1 \o 1 * u* -^■4 w t t k j t '^-^ 

- ^ft t x* > \ 1 •< > x ^ - „ Sf'JI x.,x,lO £<f>< „ E> ' _« i ill "* 

* .inif il^>\. Miiji - x >x> c ^i* - o - '\ .v se^. *it^ 



y 1 x t pivrxf ■ ?;*t^a wit fx ai^cr-iura sulpha to aL ij't^ ^tr-irea - 

itsii amd iVviis-.^lve.i »r, K*S. p;{ '<\4, ana ds.«lyzed * 
cio^mM KiM Mj.^rv3s;r.-Hr« . pH ^ S and ^jh^rt«d tc- croma- 
£;<focus:M on a natti^c PES: ^4 { rharru^ia - ~n a -oUirnn 
,T^ne"t^a i-o -3ri ?T1J ssyst.fcw ' Khctns^-i.r . T:k> > J .utm was? 
t^jui * *hrAt-4 with i'lpt rnsm H'.'I , rll ht 'I 

iif-n -at Ad £-\'vf ctisvett A-j.rh 1-1 rSf"?4-H'-" ^ * " riN. _ 
Pi at. f. a. ttiiS w-.t.h i'limh-v t .3;aj pv i^'uc* i- i \ \«, ^no 1 

t ur t.nv*s vtih .n. C^>: r*.pr~p . - w--< hi ( \i m 

wich i * kTv* Ox t o~t ncrib'.atM tx- a ii:ia~ w^uiw * ± \ 

voluii s « £Dt-" ^osU'cKfti^-T ;-- -n:\p-le r li r- Vs-d 1 d* a _ u * 
the p: ^r^i 1 : asoiut-U-u tnMl&d tor S *tn:. i^ro >- t * «• ? - 

ixon om a ^u:r:i;iut;r lEirF.aa m \ :ratiix ^ *- " ^ / 

-irry^r a ! An v-*s<°r , K v *ierra,\, , 1 . * . - t * 

tainma wft 1 bard ivio'*' - *Ii *, 



ST-Ct- : was precipitated with ajmicuiisis. sulphate at satura- 
tion. The precipitated proteins were removed by centri fuga- 
ti&n ana after rssuspension v*a^h~<i with 8 M ure<-s. CJ-LAPS and 
glycerol westa added to a fir-. 5 1 corK^iU.ration of 0 ( S ?' (w/vj 
25 and . l S% -v/vi t-espe-t. iv«Iy ar*d the protein solution was 

applied to a Roto?or isoeJ ec-tric-^i Ceil {BioRad- . The licit »t ok 

Q.b % >w/v> C&k£tS, Sv/v;- glycerol, ;v/v; Bi^lyt i/b and 

l?; (v/vl Sirjiyr ^ / f 'BioRad) . luc^i&c^ric iiocug i:;^ was psr- 
10 forced in a |:>I-F gradi-e'ot frcai 3- v. The :ractio;iB wer« analyzed 
on silver -stained 10<H^ SI.-S-&AGE. Tfj» fracticsss in th« pH 
qradient 5.5 to b wsrs ponied wash^i three tunes witn FBi? 
on a C&ntriprsp corjcerst ratx>r :Andc:::-^? with 3 Ciit off 
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HP? 12 : rxitrers used inr c^on-intf of rfpu : 

CFPSI-F: ^r l ^^T^Tr^7^0^rf:C'^TT < TA , ?^AO-i SSSQ- 3D JSC. I*-! 

CTP13-F a^i C^:i-k croar.fi i3.-f.22 i ^i.ui sir. sir,, ro.spocr..iv-> 

CFP^OB: 5>r\i;^s?! ae^r: c ion in:? : 



r i 



20 



were sat^usxe.-! an :^Bo r.rr.. V rant '. am* sontamir:^ recants i.n&riv. 
prot.&irs wre poeded ru:d <ii.«.Lysed a3air$<?t\ ?< M urea in 10 mM 
Trd^-BC), 3,5. T];*> aialys&vj pr;!ti>:.i.sj w^- further pu>:.in.fed 

I \ F ► s> i. i .U ]| b? j a i ^ k >. > ^ _ ,i ii,. 

eluded vrich a lin^r c; ■ i n gr^-iie^t cl : feCl, ?x:s.cr ions were 
^ > \*>*. i i-v ^ j- i i, t v > ^i>s f . < v v^<^ a- 

$\s<.i at 00 2§o- ^'rs-tions containing protein w&re povsi^>:2 and 
dxalyB&d ayaxs^t 25 ;t:iM Hepes hulifer, pH 8»S. 



Finally che protein eoaeantmr iDn aa3 the LPS content vras 
1.0 determined by the BCA jpjwcw. Roland; and LA"..- (EnSosaie, 
Cmzlmton* IMA), tmts r respectively. 



i d 

i i i. d 



s . _ r j_ t _ ^ 



Bt&sxd&M proce&fcM were 

* r -<= t * t i 

if \ < i 

u « d 1- >- 



i 1 r ► \ 3 l i \ 



1 * 
\ t x 



IB 

Th« nucleotide sequence of tt>? cloned 3^: bp tHb*rouJo*i« 

n* «* - , ■ r < , * "" " ' il m " ,1 

sequence, the signal p^pr.ide t^qiiftnc^ aixi r.}is> tsr.rxicr.urai g«ri« 
»f MPTFl, and the tiu rle-ot ide ^qus^ce or. the closed 51 S bp 

20 " h i ' i u , m ,5 + a *" t u 11 * l ' 1 N ^ ' . i " ^ 
were ci^r.s'-rir i.i •*--£•; by Uis? tildes y oU:--ir- tJ-c-u^t ;n>?\n=xs 
ad^pt&d ioi 3Up<;i called C[«A r-y ot ttx=-.: \.;«;^(i3n>"S=-K' DNA 

segueaciDg kit version 1-0 i United States sioc helical Corp., 
Cleveland, OH.; and by cycle: sequenci nq ^si^vs the Dye ~s>rml ■ 

2S fta&or systesn in combination with an autc^n^d ael reads r 
ir&fjdftl i73Ji.; Aupi^ Biosyst^s: according to th~? lusz run ^ 
tiona pmviJfcii. u^ti; pct.jratvte of tde DdA were s^qusTio-d. 

of. pioj. ;:: ,'ixid pTu;:::* and t.?i^ a-sdsicsd 

starting witts a ATS codon at 
Ing with a rer^i^&ciGrs ccdoA ; TAA > at: 
position y42 - 944. Th~ nuclevtdo-s sequence of the rirs- 33 
oadoss was expected to encode- t^a sigrsaX ^eq^&nce . On the 
basis of hfie Hti.3«s N -t^r^inai amino acid sequence {Ala - Fro 




WDNMH& 



* ^ -> N N - N v N > I] ic 4 . L*. . j-i "< r - 

" "> " ^ i. " l f It l. i l > ft } s. >,t * 

-g *- «- - _>i « fe, > * h ' ' \ p ? 

- »« ^ ., - j ~v , ^4 \i ^ ^ t n <o - i j 

J^t » ^ - ■ k » \ ^ I t 

1 *' r V« - E 5 * - v. *" v. < ^ i i . 11 1, 1 V 

<- pi i < N ^ li i - K. - i 3- 

^ s> ^ ^ ^ * > * < J, *■ * L , 1 

Protein CdnC&itratios was dstsrmiJMil by the BC& mmthod mix 



IZZQ ID m. -2 ! i) ?p NO > 4 

(;;5C- is ko. isas ;;P NTS; 

EifPTxU-S OTGTATCTSCrrxSiG^C Z2U ■ 2--Si 

ID- NO: 30 J ISSO 10 SO; 4 IS 

iBW IB KOs 3..I3I SSSg .ID JSO-r. 41 S 

(SSg IS NO; 33 i iSSy IKS: 41- 

CCC^ATTCCGTTSCi 431 - 

ID UK: 3 3) IT.; KO ■ 415 

MPT^a-^i iy.aX^"K."AOATACAC X;<3 - 22<> 

_______ i^vQ is> ::*) sseq id ai? 

* "'iro<& ol t^st^c xs*otidftS tSPTSl-i s«d MPTSl-i were corjscrxseL^d trans ths 

t r»ns m;ctio5iEi w»x-s- j>ased on r.h« ^gc i s&gu«Y}c?fc obt.^.x r^.'i £~irt;ix 

SSptSi X"πl £ S-d i:i UHjS Mr>;,i-,. ^wl* 1 r-t: j ua^srliSss <&r» :iot CCST3 • 

tasn^-:I 3 ei ~hss ;nic:L-;:Cjt:i -V?- 3»qniSi«;?f; hps . 

*' Thfe KfS-sa.titsc3s rsf «rr*v;5 to «r«< of th<s n'-.<n-iindss:i5.n^<5 p<srts of £.h© 
prssnfirs ssjci ccrx-aapotid t:h«s iu.cs.:i&t xds? quartos ariown in :5SQ IS Nx>- <s 



A PCK fragnent was produced iroi« oTOS^ usir.^ the primer ceav 
bin?ifso-n MPTSd - P and M^Txl-H STABLE 4:. A fioafll site was 
csTqinw^,se , i ,i ra'i i 3 t *r 1 y 5' ■?£ v.he first cod cm of <7ipcr>i sg tha 
only r.ri>:> cr.;;;.!^ r«v^x ^s; c.-r t.h^ <p-\nn ■wioe-r.S.: tvjj .^pts 1 would 

'•^^.'Stiit h ^ i \i Si AS s >\ <^ ivi^ i;i 'ir ; -si 1 - ,jt" fit-? 

sycop codoai at. t.n® :i' (stack* 

'I'hA PCR prcdu-;H; wiis cleaved At n lie ^iyri-ii a;id the iVccl site. 
Th& Bll ,t>p f rag^erU: w^s purified frcsn an agarose g^I aiia 
su.bclcued d.nr.o th^- .sa^H" find the ?fcrd sate or rhe pMSTi4 
expression v^etcu , z>T0%$ , Vwotor rsNA -:oT3r«:n:ug s-.h« gene 
Sv-^iQn was used to r:raiiiir.^rt^ th--> E r :>o.< i XLl- Blu^ by the 
KLoiKi&r-O: pracedu.re^ tor i:-^A ^in^jf-xsl^ti:.^. 

The ;xucis^ci. id;-.? ^i-oa^: sow r:4; cor^plsvi ■=.=■ gerjxv fusion was dst^r • 
un^x.- section L-NA 'gracing . Both str^<i$ oi Lh« DJIA were- 
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iC*:.ro^in-inr. ^a-i-u vxi-:'3 p.: ^pea e-i yi^le c:. I'tnies of &. 

ccli harbour in q t:h<b p70S6 plassii-j inoculated into Luria- 
i^ert^iii breth wOnLaining ^ ynjfia\ i5.trp.lci II in mi<i 12-5 .tsg/^i 
S tfetracycl irn> and grovm at j-7 !i C t_o 2 x i0 & c&ilss/iai. 

Isopropyl- -0 'D~t:iiCigalactoj?ide :i£-TG? was then sdded to a 
final concent ration of 1 and growth was continued for 
further 2 howrs. The pelleted bacteria were resuspe.ndxKi in BC 
100/20 buf£*jr (3 00 ?isM KC1 , 2v mb? Istida aol & , 2b Tria/HCi , 

10 p.H 7.$, :-0 ?r ylynsrol) , Cells were brolr^ji Jby soni-catioa ('AO 
times for IU wish inters I y of 00 ts<?c.) . Mfcer 

Ceatrlf^xisti^ii at ?>,O0C:< x. t. : jr: 3C r; . <*r. 4 *C £.be iUUsoa^ble 
iT^Lr.r.'.r w^m retivsp^ndod 20^/20 betfnr with £ M urea 

Hollowed by swilcatlon cuid e^e^ifu^uion as abov*. *: x 

IS His tag ■*«**■>: ioyio- protean Ulis-rHFTSXi was pur it led by 
raf£:.nlvy chroma toqrsphy -:-n Ni. -N7A tesin eoUunn s'Oiagerj, 
Elides Gerrnany; . His-xMPTSi binds toJfi-KTA. After ext:«vn?.uve 
washes o£ the en-lurse;., the fusion proton was eUsted with EC 
100/40 buffer \ ICO :r„M FC» , 4 0 mtf :frn^sale r i-") im Trie/HCl, 

10 pH 7,-?. 20 % glycerol i with fi M ur*»*> *n(X BO j.eoe,Mo hnffsr 
n.ono KCI, -10 siM IrC-O.-rSi.:!-.. 1 .!. :.iS/H01 , pE 'J - ^ f ™> % 

qiycerce 5 wit>i ¥ i'j urea, Hi£ rKPTO l w-as extensive d.iiilys-d 
scjamss-. 10 -WK Triy/HCI t pH S . % J , 'A K ureA fell owed by e-urifi- 
~.arioD fas-it protein liquid chro^atogrijpfiy ;PFLC; a'har 

;n&eia f Uppsala, Sweden;, over .r:n -nnlce exoh^ng-r coiunir; >.Moeo 
Or u&ang 10 piM Tris/HCl , pH 6.5, * M xvi.ti. a - 1 f--; NaCl 

linsar ^r&aient. Fractions cento ir:ir: ; -< rMPTSl w^ere poo\ &xi asid 

bet«re use- 

pl.i^d by i'-lsjru'i 1 ?M:?rco Chesdca.] :,:«^p^yi>- t so^rotos, XL) . 
Trie lipceclysaocr^rlde iLl>$) cent em. was desiersriinej foy i:ne 
lir^iius. amofib»cy{\*= .lysate test iLAL": v.-"j be lees than ^,D04 
nq./«g rKPTSl, and t?:ip concent r^tior, had no influence on 
3S cellular activity. 
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The genof- ^codf.ny t:he -HPT??* <^oo r..bf : 'NSPTt $ SSAT6 hytr 

&f»s were cloned inr.o t„hS: ^pro^sioi- vector pMCTS f by PC^ 
arr:3jl itetton with 9^r ; «- specific pri^sm?, for recc>nvD.inssir. 
■^.xpr^tsion iti e. ccjli o£ tins Vp/frritf ptc.ft«ins. 



hyl i 



Thft clo^is^ was carried 05.it in dure** Htsps. First thp genes 
■sncodina the two c^Rspotieats of tks hybrid, £i=ATb and MPT 5?, 
were PCI amplified usisg tfe.® following primer cons tract ±®m 

BEST£i. 



1,0 



AcUkt Usui »y '.pfes ? ae., ~h-> or^r- ~"3<v\\ <■>£ «?T5?. 

PC? rsset i>:n^ "o^^iinr :s : n ot M. r.y^rrui.wir; rr-roc-w-osrM 

in^th .;-n mfr of -i-a--.h o£- ;\-.ui: kvj/:] c- :t :.do^ B^rm^r 

Vsr>oC%jtf of tf&cr. i;vj>t~r ana ur^i + *XA poly^^rs^ ^ti 
tactic: ul i: "r i o:. '-■o>ar>\ Re~, t w-^- 1 i^jf.aK'/ 

25 heat-.^ t.^ i-„-i b-h , e^i tun lo: v. .-vcii?p of ~he 



iCostari „ T.n^ two PCS. Srstpnents w^n 1 di c?*>:sfc*,d: ^ir.h Elnlilll 
and Lifted, A PCR <xrs$p 1 i i i r:a t- * ; of r.r.^ litj&r.^ PCR fragrn&nrs 
encoding MFT^5-ESAT6 was c&rri-r.d out ^sing trie j^ri^es:?; OPBR-- 
4<s a«d PCR r eaet ic^ was iti^^ily h£&t«;3 $4*f: 

f.c-r Stt^c. rx;35 i (>■(• cycles* o~ t\i>$ pi'fKiraiii; 94°C r.or 

s&c . , BS'-C lor JO s£io. "<2"'C tot s^c. the resulting rOR 

fragment was digested with Bglll and BssiHI ai;d closed snto 
the ssxprsssaou vector pMCTG in frame with 8 hisstkHne-ssS which 
are a ad fed the N-tertrr: ns.s of the ejeatss^d protein hybrid. 
The resulting cioii&s. were h&r^after sequenced by use of the 
did^oxy chain ters1i.Si.3r. ion ;ris>r.hod adapted for s\;perco;Ued DNA 
usis;«f s.h?j s^qy^aawe DNA seq-aerscirig Kir version i r o M.iiiir.sad 
sr.At-:^ Biooht^ic;-.! c art.- , US?:; isr\ii s :y oyei*> s?«£|\3 s»n c ing using 
'.h^ r.«y« Tersnna^or sy^L^rs eor^l.s::^ lor; with an au^oma-ei 
■g&i reader i'r^ode'i Applied SSiosysti'sni!) ^ccordiaa to th<v- 

ia&fcr&efciosss provided, Both strands of the D» v?«re 
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Mapping c.f the purified ajnfiifwnv in a L'V£ «y«?r*u>. 

la order r co characterises the pwrif i*d Afl*igena thsy w«?r«e 

5 ay^sssm. This consists of a. silver stained g&l containing ST- 
CP protainis sispa raced by isoelectrics! focusing followed by & 
separation according to si~e in a poly^crylarnide gel electro- 
phoresis, The ir-E was p&rScriTisd according to Hoshstrasser et 
:\9B*,} . 95 of ST-CF was sppl i«d t:o tat isoslsotrical 

1,0 tocutor.g cubes where Biok&d ampholytes Biotyc 4-6 i 2 p<art8? 
and BioLyt 5*7 -5 psr«5 were in-lud^d, Th«.» first diaeuBioii 
was psrfora^d .h- aoryl^^/p^per^in di^crylanUi-? tuhc- gei*s 
u-; i- ivs presence: or orw, th** **\?fc«t CHAPS amj tb? r*ducino 
a^nr. DTT at 4*0 V for IS- hours and 80 u V tor £ hours. Thfc 

IS second dia.«naiori 10 -2 0% SD3-S>&GL wss perfor^a at ISO V for 
IS hours and silver stainwd. 7h<? identification of CFP?.. 
CFVlfr, CPPTiS, CFPSA, CFrSB, CFS-& , CF?;i, C?P14, CFP 17, CFP 13 , 

rFP2-;:„ cfp2.i f cfksC? , a?P2% , cff^v, cfk.s, cFi>2e, cfmoa, 

CFPS-.;, ar.d MP751 the 2DE reference gi=; were aone by cotsv- 
20 p — 1 - - " ( , >i v -"T 

■sti analytics! 2b& itof-tWir* sysr »trs ■ Phorotisc irir.^rnatlo.-is: 
UKj t h.:> spots havo been id^t^f-td lh , The- position oi 

MFTbi and CFZli were ccuf iriwrds by s ^esrern t-l&t of tho 2DH 
25 usm^ Lhs- K«h'~ \ - CFrv:? and HBT 4- 



tk v> < 3 r ^ L u o x , _^ >. } ^ v u j<.-> 

V-."* 1 t * ~ , " " Uf f tit ^> M 

tare- S5fr.se;r:xme:nc.s .. 



& vf : ry high IPN--> response *>/s-s .l.ndxi^s-d by u.wa f..f the antigens 
CFPl" ssd :-r. almost, the saore high level ST-CF, 



.■L=iolat:p.-3 alt* 



ST-<"F 



TFT SI 



30 n-i x» 



w&wmw 



varmimmm 



A- . . ft. „ „ i ' t * ■* - s " i * 

?t »j; \ ie*> ; k \t i v t -^f"- ijcis' 

cm »* 



wo W44\ m 



Trnm i 



",4 b U ST 

m:t r < i . %■ u .. i f 



1 £ cjjkT Cr:^ S&tf s axe i?)dic.!:r..:w.i iK fi.he h^ok^U; . i'oi- Omx sol < prj>. asid CFS J 
X5i k sum I 5 n £ »«s t x cm .■ 



In* -;■ i;sd i.£Cti-ytx the j^uk---" ris^a*-: ot. TV. la f &e Lion . 

FriHsary ijiisctios&s . -i t.o 12 w&s-Rs old lenva.Le CL-'/BL/^l Hi- 2^\- , 
CBf4/"(H-;r'! , D£A.2 \B-2 ri ! and &...SW ? H- 2* ! ■rdc-; 1 ; Bosnli^I. t e-yasrd , 
25 Ry) 'jiven ir;^ ravenous ini^ct ion.? vis Che jater-u :.3 3 1 

vsin vjitrs an inoculum 5 x 10 4 M. cxh&rculo&ini susp-ended ir: 
PES in a vol . cf. 0.1. «C , 3 4 a&ys p<>8i.!.»£aci.ic;<5t anis^ls 



As sefs \w TABLE 7 ^h>-? :;3sbin^iK ?n: j.g«a? rC?P'??», rCFPl'*, 

L^o strains c>5 ;;i)c* a I^vei ■-o-np^ r«a>i « v.o ST -CP. s KPT'S'.! 
and irCFPT wsxs cjiiiy recognised Ui gi^ or two strains re^pftc 



wo mmw rctmKmmm 

r^spon^ ectred afser ST- cf stimulation. Neither 

arsr.i:^r,s rCPP:3 0 and r r .?VZZ recognised ny any of the four 



Sieaaory respfciisfts . 8-12 weeks ;>id feisaie ;'.SVHi.,/^ j {!■■ ^ rcicfc 
S itec^holtega^rd, Sy? were given int rAveuous infections via i.h*i 
lateral tsil vain with an inoculum of 5 x 1G" 1 tut-srculc-sls 
suspended st; PBS in a vol. ot C.: ml. htt&r I month of infec- 
non the mire were treated; wiUs is3on.ia.i5id ''Merck and Co,, 
Ranwiiy, NJ'i atfi ritsbutlo C^arsietel ia Carlo Srb.s ( Milano, 

IS Italy) in the i i->..i rv^ wat^:;', for two Tsvorstns? . The mice wsr* 
rested for .3-6 months heici.e Ui**:d >.rt ^xps-irijfi^ssts , For 

r.he i^t^y of vKe i^e^Ii ifiercory" isriiR5:.d.T..y > tiziiss&ls vf^ny 
inSor.u-.Gd v. 1 !;.:: an ino-uiuxz of: 1 x 1j c bacucri^ i . v\ <lyJ sAeri- 
i -i cod oUu uHr! i;lv:s. ^yi^u-ci c-'l^i.; w<-ji<-j tt*si and 

IS tested for the recognition gt sreco^ ;nant am: i gen. 

Am neh:; iron) TABLE i< .. IWtt-y i;«l«^s f -iluvs; stimulation wit*" 
:'~F?;?, rCET^'l <w:.i rCPP^r- was at: nhe: same level as s&e:) iross 
spleen ceils stisvu; ^i\ed with ST-CF. St ireulst-s or- with rCF£7, 
rCF?7A sr : d rC?S?;:$ all resulted aw &n IFN-7 no higher rhan l/j 

20 ol "he reispo^so seen with st-ct, >::7P::2 was not. r -ori-gas ?.v:x by 

iil;<fi^ \i ,,>j,,v ^<-^ > Additionally "on oi ^nt.^tvne were 
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rCTP17 



Mo^so 2FK T -> r*=i«s-&:5H durir,vf r^ca 'i J ■->*" s-^ory immunity «:o HI. 
tuberculosis. 

IS at <JT* CF * 



20 rCFFl 7 
v?Fi~21 



■gt^ <- i i ^ n i .u, *.i h 

*~ t * r "t it " 

Iysi»Wyt* pr«:|>ara*-ia^& &r<vi i^ll v >i 1 ttis: - *. *■ 

-1 lit ^ 1 ^ < " I 1 1 i 

TOppl€«t^d with 40 pg/fel streptomycin, 40 u/m p@nlci.UiJ 
it i ii* ^ i 

* ^ - -» _ J e i * * -» * i ' i h t 

c k J *. »■ 1 N_ 1 

x x t i v> c i -*"<■" * u u - t 



Cytokines analysis! ■■ a - s 



did not 
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Tnc £{Xlnwxiiq pii^r r~^£.iiiati.or;rf ^tc- ias~a : .the Length of 

jiy*5?: MPT?: > X 7 K*?U Vv) , KFIM-.' Aa s i !*»TSl->* { 1 0 

bp:, M.**]'.^ l ^, oj:<1 M?'T r >3 -1 bp}, MPTS:.-? and MM Si - ( 

bp! . 

-fp'?i pVFi ana PVki U?4 ispj , pVFl ami SFVK .c ?*$7 up;, pVFi 
ana PVFi j>p; .. pVF? ani fvrs a IS bp.;, 

afp«: wtfVi ana ssfcFI C^l bps. 

TABLE 1ft.. 



h > ? k lAfir 

s * 1 I' O 



J Af - 



J V 

I 1 V 

i> vr 

i „ M 

1 , \1 > 

i. v 



t U ) ) 

1 1 * vl 



1 XlIK^ 1 I 



I (Ht 11 ^ 

< t hi - t 



mark 

V> * i i * m'li' ill 'nsvuh B 1 v ^ - * . >c ^ \un v <. x » >y.mi t - 



rH.^ft' wVM h > tu * 1 i\tifo 

Sens* 

^ \i i i) j xo u i 

YU-J "SI ^..WTT' tV 'CM *A> ,AAt ' ) * .« 

k j \u .i ^ r t > V* *i< 

' I'VH' a\U "1 (> N ,(>- 0- ?> U-V L-(\v \»b 



> NO 45 > 
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5. 



v \? ? < \ 

li. M. x«Kt>p* - . . - KLD. 

r II I l 11 l li ' I n nur 




3? . 



ax, \ -ere" - 



30 ^a^ir-- * 



i A;.i. ^^cli>.\ 17"? 



5 Jc* 



64 



\n I t- 173 



n L 



ar 1 W- ^ i n_j""cx^. ^ N i ~n - 4 -v - s± , « N •rA-: aac tac 

\t * \ J s f - Tyi Tyi 

1 & 

"-U i A\r^s3^ * »< a\ :.u" iCC ©SC ACQ 
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